Background: Inserting dental implants in severely atrophied jawbones is a great challenge for the dental practitioner. There are an increasing number of patients who choose dental implantanchored prosthetic restorations despite compromised bone quality and quantity. There have been numerous attempts in adapting implant design for the atrophic crestal bone. One-piece, needle-type basal implant design is a typical design for these cases. These implants are inserted in the remaining compact bone located in the basal aspect of the jawbones. If high primary stability is achieved, these implants are used for immediate loading protocol. From many points of view, this technique is based on contradictory principles compared to classic implant surgery and loading protocols. The aim of this study was to investigate the long-term success of basal one-piece short-diameter dental implants used for immediate loading protocol. Materials and methods: A total of 56 dental implants were included in this study. Peri-implant bone loss was measured on orthopantomographs. Bone resorption was measured in millimeters in the first 6 and 12 months of functional loading. Results: There were no failing implants in this period; average bone resorption was 1.59 mm after 6 months of functional loading and 2.05 mm after 12 months. Bone resorption was slightly higher in the mandible than in the maxilla. Conclusions: Immediate implant loading protocol might be an attractive solution for fixed fullarch restoration using short-diameter one-stage basal implants, but long-term effects require further investigations.
implant design, producers try also to eliminate bone augmentation procedures that could delay the final outcome of the dental restoration. Compared to two-piece dental implants, there is no second-stage operation required with all its inconveniences for the patient. 1 Secondly, during the second surgery, in case of two-stage dental implants, the biological width formation leads to certain amount of bone loss. 2 In the region of the second surgery, soft tissue height and width may modify, compromising esthetics in the frontal areas. Soft tissue-bone-supported temporary restoration applied for the healing period in case of two-stage dental implants can affect osteointegration of the underlying dental implants. In case of immediately loaded dental implants, splinting should be made within 2 weeks. Splinting the implants is superior from a biomechanical point of view compared to independent dental implant loading. 1 One-piece dental implants also have some advantages compared to two-piece dental implants. There is no microgap formation between the implant platform and abutment, consequent vertical bone loss is lesser than in case of the two-stage dental implants, and crestal bone resorption may also be slower. 3 It is also known that basal bone resorption is last to begin in the jawbones due to high bone density and continuous muscle stimulation. 4 FIGURE 1. Orthopantomography at 6 months after implant placement FIGURE 2. Orthopantomography at 12 months after implant placement Based on these principles, an innovative implant system was developed, which allows immediate implant insertion and loading protocol. The Ihde implant system 5 (Dr. Ihde Dental AG, Dorfplatz 118737 Gommiswald, Switzerland) has developed one-piece basal implants. Some of its major characteristics are large thread depth, which increases primary stability, and large surface area, thus optimizing osteointegration. High implant stability reduces micromovement, with subsequent enabling of immediate loading.
The aim of our study was to compare alveolar bone resorption occurring near one-piece basal dental implants using immediate loading protocol with that occurring near two-piece designed implants, loaded after osteointegration was confirmed on retroalveolar radiographs.
MAtERIALS ANd MEtHOd
A total number of 56 basal, one-piece dental implants placed on 10 patients with immediate loading protocol were examined. The patients included in the study presented no general health issues. All patients were treated in the same dental office, and the implants were inserted by the same dental practitioner, using KOS-and BCS-type implants (Dr. Ihde Dental AG, Dorfplatz 118737 Gommiswald, Switzerland). Peri-implant bone resorption was measured on digital orthopantomographs (OPG) in the moment of placement and 6 and 12 months after functional loading ( Figure 1 and Figure 2 ). On each radiograph, the vertical dimension of peri-implant bone quantity was measured in pixels, related to the known implant length.
RESuLtS
The vertical mesial and distal peri-implant bone resorption measurements are presented in Figure 3 .
Average bone resorption at 6 months following the procedure was 1.66 mm mesial and 1.53 mm distal to the implant surface. The average bone resorption at 12 months was 2.1 mm on the mesial region and 2.01 mm on the distal surface ( Figure 4 ). Average bone resorption around singletooth implant restorations was 2.18 mm, whereas around splinted implants the measured vertical bone resorption was 1.99 mm.
dISCuSSIONS
Implantology is characterized by innovation and openness to new solutions. Bone quantity and quality may be the most important factor that restricts dental implant insertion. There are several methods applied for bone augmentation, which can delay the immediate implant loading protocol. In order to eliminate bone augmentation procedures in case of severely atrophied jawbones, specially designed dental implants were invented, namely bicortical needle implants. Bicortical insertion offers high primary stability, enabling immediate restoration placement. Short-term advantages represent attractive properties of these implants. Some studies suggest that implant design and thread depth may not be the most important factors that influence the short-term success rate of immediate implant loading. Implants within the 3-6 weeks postoperative period are most susceptible to loading failure due to bone remodeling of the peri-implant surgical area. 6 The number of implants and the type of prosthetic restorations can also influence the success rate of dental implants. Some studies showed that immediately loaded one-stage implants used for single-tooth restorations showed a 99% success rate. 7, 8 In case of supported multiple dental implants, the longterm success rate varies between 92.8% and 97.5%. 9 In the particular case of implants for full arch restorations supported by an edentulous jaw, carried out with immediate implant loading protocol, splinting the dental implants favors the overall survival rate. 10 In this study about specially designed basal implants used for immediate loading protocol no implant failures were reported, and the short-term success rate was 100%.
We found it important to investigate peri-implant bone loss for the evaluation of long-term success of these implants.
Average bone loss after functional loading was 1.59 mm at 6 months and 2.05 mm after 12 months. These values correspond with those of other authors who found 2-3 mm of bone loss after 1 year of loading. 11 We also studied how splinting influenced alveolar bone resorption and found that bone resorption was higher near single-tooth implants (2.18 mm) than in case of multiple, splinted implants (1.99 mm) . This proves that the number and position of the implant, as well as the type of dental restoration are the main factors that influence long-term success.
Finally, average bone resorption in case of one-stage, immediately loaded basal implants was compared to that of two-stage implants loaded after osteointegration. After the first year, the two-stage, osteointegrated implants showed less bone resorption (1.25 mm) than the immediately-loaded one-stage basal implants (2.05 mm). In case of our study population, we must consider that basal implants were inserted in severely atrophied jawbones, where the vertical occlusal dimension has probably grown, thus creating a less favorable situation and potentially overloading the dental implants.
CONCLuSIONS
Average bone resorption in the first 12 months of functional loading was less than 2.5 mm in the studied cases, as usually mentioned in the literature. Splinted implants showed less nearby bone resorption than single-tooth restorations. Implants placed in the maxilla showed less bone loss than implants placed in the mandible. Significantly higher bone loss was measured in the first 12 months of functional loading than in case of two-stage dental implants. Immediate implant loading protocol might be an attractive solution for fixed full arch restoration using short-diameter one-stage basal implants, but long-term effects require further investigations.
